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L9 DQGGHQVLW\ LU DWDWPRVSKHULFSUHVVXUH7KHOHQJWKWRGLDPHWHUUDWLRRIFDQEHFRQVLGHUHGIRUWKHF\OLQGHU
>@7KHVKHDUVWUHQJWKRIWKHPDWHULDO LVQHJOLJLEOHLQFRPSDULVRQZLWKSUHVVXUHGHYHORSHGGXULQJWKHLPSDFW7KH
PDWHULDO LVFRQVLGHUHG WREHYLVFLGFRPSUHVVLEOH IOXLG$V WKHSURMHFWLOHFRQWDFWVZLWK WKHULJLGSODQH WKHPDWHULDO
SDUWLFOHVDWWKHLPSDFWLQJHQGDUHLPPHGLDWHO\EURXJKWWRUHVWDQGWKXVJHQHUDWHVKRFNZDYHWUDYHOVDWDYHORFLW\ 9V
WKURXJK WKHERG\7KHDWPRVSKHULFSUHVVXUHKDVEHHQQHJOHFWHG/HWXVGHILQH WKHSUHVVXUHDQG WKHGHQVLW\RI WKH
PDWHULDO EHKLQG WKH VKRFNZDYH DV3+DQG +U 7KHPDVV DQG WKHPRPHQWXPFRQVHUYDWLRQ HTXDWLRQV DFURVV WKH
GLVFRQWLQXLW\FDQEHZULWWHQLQDUHIHUHQFHIUDPHPRYLQJZLWKWKHVKRFNZDYHDVLQ(TDQG$FRQVWLWXWLYH
HTXDWLRQ UHSUHVHQWLQJ WKH PDWHULDO EHKDYLRU LV JLYHQ LQ (T  +HQFH WKH VHW RI HTXDWLRQV GHVFULELQJ WKH
SKHQRPHQRQDUH
 9L99 V+VL  UU 
LVL+ 99UU  
 LVV 999  
7KHSHDNSUHVVXUHGHYHORSHGLQWKHLQLWLDOLQVWDQWRIWKHLPSDFWLVH[SUHVVHGDVLQ(T
LLVL+ 999 UU  
7KHJLYHQVHWRIHTXDWLRQVUHSUHVHQWWKHORFXVRIWKHVKRFNHGVWDWHVRIWKHPDWHULDOLQWKH L++ 99 U SODQH
ZKHUH ++9 U DQG LL9 U 
7KHJLYHQ VHW RI HTXDWLRQVKHOS WR HYDOXDWH WKH+XJRQLRW FXUYH WR UHSUHVHQW ORFXVRI WKH VKRFNHG VWDWHV RI WKH
PDWHULDOLQWKH C L++ 99U SODQHZKHUH ++9 U DQG LL9 U 
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(TXDWLRQRIVWDWHDQGKRPRJHQRXVELUGPDWHULDOPRGHOV
7KHDQDWRPLFVWUXFWXUHRIELUGVLQFOXGHVVHYHUDOLQWHUQDOFDYLWLHVVXFKDVSQHXPDWLFERQHVOXQJVDQGSHFXOLDUDLU
VDFV WKDWFRQWULEXWH WR UHGXFH WKHELUG DYHUDJHGHQVLW\ WKDWFDQEHHVWLPDWHGEHWZHHQDQGNJP DIWHU WKH
HOLPLQDWLRQ RI WKH IHDWKHUV$ SRURXV JHODWLQ RI WZR GLIIHUHQW YRLG YROXPHWULF IUDFWLRQV D   DQG  DUH
DGRSWHGWRPRGHOWKHHIIHFWVRIWKHFDYLWLHVRI DKRPRJHQL]HGELUGPDWHULDO
*HQHUDOO\ WKH ELUGPDWHULDO K\GURG\QDPLF UHVSRQVH FDQ EH FKDUDFWHUL]HG E\ D SRO\QRPLDO LQWHUSRODWLRQ RI WKH















7KH FRHIILFLHQWV RI WKH SRO\QRPLDO LQWHUSRODWLRQ DUH DYDLODEOH IRU WKH QRQSRURXV PRGHO 7KH\ KDYH EHHQ
HYDOXDWHGIRUWKHWZRSRURXVPRGHOV)LJ SUHVHQWVWKH S YV LYY  SORWVWKDWDUHGHULYHGIURPWKHLQWHUSRODWLRQV
RIWKHWKUHHELUGPDWHULDOPRGHOVZLWK D  DQG7KHFRPSDULVRQZLWKWKH+XJRQLRWFXUYHVRIZDWHU
LVFDOFXODWHGE\FRQVLGHULQJDGHJUHHRISRURVLW\WRLQGLFDWHWKUHHLQWHUSRODWLRQV7KHLQWHUSRODWLRQVFDQUHSUHVHQWWKH
VKRFNHGVWDWHVRIZDWHUOLNHPDWHULDOVZLWKWKHFRUUHVSRQGLQJGHJUHHRISRURVLW\
7KUHHELUGPDWHULDOPRGHOVDUHFRQVLGHUHGZLWKLGHQWLFDOLQLWLDOGHQVLW\ LU   NJP7KH)LJDQG UHSUHVHQW
WKHQDWXUHRIWKHRUHWLFDO+XJRQLRWSUHVVXUHYVWKHLPSDFWYHORFLW\FXUYHVREWDLQHGE\(T
7KHGHJUHHRISRURVLW\DIIHFWVVWHDG\IORZSUHVVXUHDWWKHVWDJQDWLRQSRLQW 6U 7KHSUHVVXUHDWWKHFHQWUHRIDELUG
LPSDFW FDQ EH HYDOXDWHG DV WKH VWDJQDWLRQ SRLQW SUHVVXUH RI DQ LQFRPSUHVVLEOH IOXLG E\ UHSODFLQJ WKH LQLWLDO ELUG
GHQVLW\ LU 7KHGHQVLW\RIWKHPDWHULDOREWDLQHGDIWHUHOLPLQDWLQJWKHSRURVLW\LVFDOFXODWHGIURP(T
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5HODWLYH6SHFLILF9ROXPH
























,PSDFWVLPXODWLRQZDVSHUIRUPHGXVLQJ WKHH[SOLFLW ILQLWHHOHPHQWFRGH/6B'<1$$FLUFXODUSODWH LVXVHGDV
WKHWDUJHWZLWKDF\OLQGULFDOELUGDQGKHPLVSKHULFDOHQGELUGDV WKHLPSDFWRUDVVKRZQLQILJ0RGHOOLQJDQGSUH






(OHPHQWW\SHQRGHEULFNHOHPHQW &\OLQGULFDOELUG &\OLQGULFDO(XOHU +HPLVSKHULFDOHQG
ELUG
(OHPHQW   
1RGHV   
(TXDWLRQRIVWDWH





SUHVHQW FDVH &21675$,1('B/$*5$1*(B,1B62/,' LV XVHG 7KLV FRPPDQG SURYLGHV WKH PHFKDQLVP IRU
FRXSOLQJ LQWHUDFWLRQ EHWZHHQ D VODYH /DJUDQJLDQPHVK RI VKHOOV VROLGV RU EHDP WR DPDVWHU $/( RU (XOHULDQ
PHVK
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7KH DSSURDFK KDV EHHQ IRXQG VXLWDEOH WR SHUIRUP D ODUJH QXPEHU RI DQDO\VHV IRFXVLQJ RQ WKH LPSDFW ORDGLQJ
SDUDPHWHUV REWDLQHG E\ ELUGPRGHOV RI WKH F\OLQGULFDO DQG KHPLVSKHULFDO VKDSHV 6HQVLWLYLW\ VWXG\ KDV EHHQ ILUVW
SHUIRUPHGDGRSWLQJ WKHYDOLGDWHGDSSURDFKE\YDU\LQJ WKHPRGHO VKDSH7KHFRPSDULVRQZLWK WKHDYHUDJHYDOXHV
DQGWKHVWDQGDUGGHYLDWLRQVRIWKHH[SHULPHQWDOGDWDUHSRUWHGLQOLWHUDWXUHDOORZHGWRLGHQWLI\DVHWRIELUGPRGHOV





FLUFXODU SODWHPDGH XS RI 60$ DV VKRZQ LQ ILJ  7KH SODWH LV RI PP GLDPHWHU PP WKLFN DQG OHQJWK WR
GLDPHWHUUDWLRRILVWDNHQDVJHRPHWU\RI WKHELUG>@ZLWKDQLQLWLDOYHORFLW\RIPV
&\OLQGULFDOHQGHGELUGILQLWHHOHPHQWPRGHO







GLVF LV0$7B3/$67,&B.,1(0$7,& DQG0$7B6+$3(B0(025< UHVSHFWLYHO\ >@>@ 7KH SODVWLF NLQHPDWLF
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HOHPHQWIRUPXODWLRQLVVXLWHGWRPRGHOLVRWURSLFDQGNLQHPDWLFKDUGHQLQJSODVWLFLW\,WLVHIIHFWLYHPDWHULDOPRGHOIRU
EHDP VKHOO DQG VROLG HOHPHQWV 0$7B6+$3(B0(025< PDWHULDO PRGHO GHVFULEHV WKH VXSHU HODVWLF UHVSRQVH
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)LJ 6WUHVVSDWWHUQRQGHIRUPDEOHWDUJHW





























7KHELUG LPSDFW LVD VRIWERG\ LPSDFWZKLFKKDV K\GURG\QDPLFSURSHUWLHV7KH1L7L6KDSH0HPRU\$OOR\ LV
XVHGLQSODFHRISODVWLFNLQHPDWLFPDWHULDOIRUDQDO\VLV7KHUHVXOWVREWDLQHGVXFKDVNLQHWLFHQHUJ\LQWHUQDOHQHUJ\
DQGFRQWDFWSUHVVXUHIRUWKH1L7L6KDSH0HPRU\$OOR\LVFRPSDUHGZLWKSODVWLFNLQHPDWLFPDWHULDODQGIRXQGWREH




7KRUSH -  ,%6&0HHWLQJ<RUN ,Q8SGDWHRQ IDWDOLWLHV DQGGHVWUR\HG FLYLO DLUFUDIW GXH WRELUG VWULNHVZLWK DSSHQGL[ IRU 	
,QWHUQDWLRQDO%LUG6WULNH&RPPLWWHH
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